Data sets
Descriptions of the strong mixing-induced deep ocean heat injection events at ml-ENA, Irminger and Greenland seas are based on standard hydrographic observations (salinity and temperature profiles) at oceanographic sections regularly maintained in the Bay of Biscay and the Greenland Sea, Argo floats and reanalysis products (ECMWF Ocean Reanalysis System 4, ORAS4) [Balmaseda et al. 2013b] in the regions of interest.
In the Bay of Biscay, northwards of Santander, an oceanographic section is monthly sampled since 1991 as part of the Radiales program of the Spanish Institute of Oceanography (www.seriestemporales-ieo.es). Due to the proximity of the shelf break to the coast near Santander, the northernmost station of the section (station 7 whose data are shown in Fig. 2, 43 • 48 ′ N, 3
• 47 ′ W, see 
where ship-based CTD data show interannual and spatial salinity variability ≤ 0.003 at depth (σ θ = 28.058−28.062 at 1700 meters depth before 2008, see Fig. 5d ), floats showing salinity deviations higher than 0.01 at that level with respect to ship-based CTD data have been discarded (less than 0.5% of the data).
The ORAS4 reanalysis provides monthly temperature, salinity, current and sea level data at 42 pressure levels from 5 to 5000 m with higher vertical spacing towards the bottom and a spatial resolution of 1 
where h is thickness of the layer where the temperature increase, ∆θ, at depth is observed; ∆t, the time period lapsed for its occurrence; and ρ and C p , the potential density and heat capacity of the layer of interest (the variability of ρ and C p is negligible and can be considered constant with values 1024 kgm −3 and 4186
respectively). The results of these estimates are gathered below in Table S1 . 
Comments on Table S1
At sites of strong mixing-induced heat injection events, the quick ocean heat uptake derive from the heat accu- 
where ∆θ is the mean temperature increase between 1997 and 2012 in the area considered; h and A are thickness of the layer and the area where the temperature increase, ∆θ, at depth is observed; and ρ and C p , the potential density and heat capacity of the layer of interest as before. The results of these estimates are gathered below in Table S2 . 
Comments on Fig. S2
As in Fig.S1 , slight differences are observed between both data sets, but, in general, similar salinification/freshening distributions are observed.
In the North Atlantic, enhanced salt uptake at intermediate depths at In the rest of the global ocean, salt uptake penetrating from upper to intermediate depths seems to occur also in the Southern Ocean.
In the deep layer (700-2000 m), the salinification is concentrated in the North Atlantic. 
Northward flow of ENACW

Comments on Fig. S4
A flow reversal from Fig. S4 is not evident because only one trajectory seems to go clearly northward in Fig. S4(a) .
However, this finding must be highlighted since drifter experiments design for the study of the connection between areas where dynamic topography and tracers suggest a strong connection did not find better results (e.g.: only one drifter of more than 1000 crossed the intergyre boundary between the subtropical and subpolar gyre in the North Atlantic [Brambilla et al. 2006] ). On the other hand, in Fig. S4(a) 
